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Motivation
{ Understand ferroelectric phenomena at the nanoscale using nanostructures based on ferroelectric thin films ’

Major Accomplishments
ﬂudy of ferroelectric domain switching via AFM Piezoresponse Development of PZT nanocapacitors via e-beam lithography and \

dip-pen fabrication technique and characterization of polarization
switching via AFM piezoresponse imaging
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/ T ' _ _ Impact . T \

Fabrication of micro and nanocapacitors and understanding of ferroelectric phenomema at the nanoscale is critical to the current
commercialization of low-density (to ~ 1MB) and development of next generation high-density non-volatile ferroelectric memories (FERAMS)
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Future Work
/ . . Electrode
Investigation of new Pb-free ferroelectric * Development of 3-D ferroelectric nanocapacitors ~__  layer
frr:atenal: {?_l' FeO,) i s:ynth:zsm of th!r! » Studies of ferroelectric phenomena (e.g. polarization
PR NS AlACtarZation & 'comp_osmon- switching, domain dynamics) at the nanoscale
microstructure property relationships
* integration of ferroelectric nanocapacitors with Si
platform for high-density FERAMs Ferroelectric
layer
scattered Incident nano
Explore impact of nanoscale dimensions on ¥-rdy baam XAy ranebenn
ferroelectric phenomena using synchrotron —_—
X-ray nanoprobe at the CNM
\ Synchrotron X-ray in situ studies performed within the ANL-Center for Nanoscale Materials /
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